Objective: The purpose of the present study was to examine the prevalence of fastfood purchases for family meals and the associations with sociodemographic variables, dietary intake, home food environment, and weight status in adolescents and their parents. Design: This study is a cross-sectional evaluation of parent interviews and adolescent surveys from Project EAT (Eating Among Teens). Subjects: Subjects included 902 middle-school and high-school adolescents (53% female, 47% male) and their parents (89% female, 11% male). The adolescent population was ethnically diverse: 29% white, 24% black, 21% Asian American, 14% Hispanic and 12% other. Results: Results showed that parents who reported purchasing fast food for family meals at least 3 times per week were significantly more likely than parents who reported purchasing fewer fast-food family meals to report the availability of soda pop and chips in the home. Adolescents in homes with fewer than 3 fast-food family meals per week were significantly more likely than adolescents in homes with more fast-food family meals to report having vegetables and milk served with meals at home. Fast-food purchases for family meals were positively associated with the intake of fast foods and salty snack foods for both parents and adolescents; and weight status among parents. Fast-food purchases for family meals were negatively associated with parental vegetable intake. Conclusions: Fast-food purchases may be helpful for busy families, but families need to be educated on the effects of fast food for family meals and how to choose healthier, convenient family meals.
The prevalence of obesity continues to rise, and the striking increases in childhood obesity over the past several decades are of particular concern. An estimated 4-5 million children and adolescents between the ages of 6 and 17 years in the USA are obese 1 . Obesity is prevalent across gender, age and ethnic groups 2 . Long-term followup studies of children and adolescents indicate that the risk of being overweight in adulthood is twice as high for people who were overweight as children than for individuals who were not overweight 3 . Adolescents who are obese are at increased risk for many negative health sequelae in adulthood, including immediate physical risks, such as orthopaedic and endocrine conditions, to longterm increased cardiovascular disease, cancer and allcause mortality 4 -7 . Research shows that obesity is associated with a number of psychosocial consequences in childhood and adolescence, including poor self-esteem, teasing and verbal abuse 8 -10 , and overweight adolescents are more likely to be socially isolated and to be peripheral to social networks 11 . The rising prevalence of obesity has become a major public health concern.
The family provides an important context for the development of obesity. Parents have the potential to influence their children's eating and physical activity behaviours, and ultimately their risk for obesity, via factors such as role modelling of specific dietary practices and physical activity, support for these behaviours in their children, family meal frequency, purchasing different foods and serving them at meals, and other food socialisation practices. Epidemiological data show that parental weight is both cross-sectionally and prospectively related to childhood obesity 12, 13 . Parents model both exercise and eating habits 14, 15 and reinforce patterns of eating and exercise in the household 16 . Empirical evidence suggests that the eating behaviours of children and adolescents are shaped by parenting feeding behaviours 17 . Dietary intake aggregates within families and individual behaviours are greatly influenced by characteristics within the family, such as the number of meals eaten together 18, 19 . In addition, parents purchase the foods within the home and one of the strongest correlates of food intake is home availability of foods 20 -25 . Recent attention in the literature has examined the relationship between family meals, dietary quality in parents and children, and psychosocial variables. Studies show that frequent family meals are associated with improved fruit and vegetable intake in adolescents and adults 26, 27 and fewer disordered eating behaviours in adolescents 28 . Family meals are inversely associated with adolescent substance use, low grade point average, depressive symptoms and suicidal thoughts 29 . Findings from Project EAT (Eating Among Teens) also showed that families may struggle with family meals due to time constraints and busy schedules of adolescents and their parents 30 . Purchasing fast food for meals provides a convenient alternative for busy families; however, little is known about the impact of purchasing fast food for family meals on dietary intake of family members.
Fast food has become a significant part of the American diet, and continues to increase over time. The proportion of away-from-home food expenditures on fast food increased from 29% to 34% between 1982 and 1997 31 . Fast-food consumption may contribute to the growing level of obesity, through energy-dense foods, high fat content and large portion sizes 32 . Fast food is known to be high in energy density, and fast-food outlets have an average menu of more than twice the energy density of recommended healthy diets 33 . Several studies have shown that eating fast food is associated with higher energy intake on those days than on days without fast food in both adults and children 34, 35 . Considering the prevalence of fast food, little research has been published on the associations between fast-food consumption and weight or nutritional status. Five studies 34 -38 have shown that an increase in fast-food consumption is associated with higher intakes of energy and dietary fat, and lower intakes of fruits, vegetables and healthy food, in children, adolescents and adults. In adults more frequent fast-food consumption was also associated with higher weight 36, 38 . It is evident from the limited literature in this area that fast-food consumption may lead to excess energy intake and, in turn, increase risk of overweight and obesity. Considering the strong impact of family and home environment on childhood obesity, and the high prevalence of fast food, it is important to evaluate the potential impact of the inclusion of fast food in family meals on both parents and children. To our knowledge, there are no published studies to date that explore the purchase of fast food for family meals and the relationship with dietary quality and family food environment.
Thus the aims of the present study were: (1) to examine the prevalence of purchases of fast food for family meals; and (2) to examine the associations between purchases of fast food for family meals and sociodemographic characteristics, dietary intake, home food availability, and weight status in adolescents and their parents. We hypothesised that more frequent purchases of fast food for family meals would be associated with higher energy intake, lower fruit and vegetable intake, a less healthful food environment, and higher body mass index (BMI) for both parents and adolescents.
Methods

Procedures
Project EAT is a comprehensive study of obesity and nutrition among adolescents in the Minneapolis/St. Paul metropolitan area. Out of the 4746 adolescents from 31 middle and high schools who completed the school survey (82% participation rate), a random sample of 943 adolescents was selected to have a parent interviewed with a total of 902 parent interviews completed (87% participation rate). The present study findings are based on the sample of adolescents (n ¼ 902) whose parents also completed an interview. Study procedures were approved by the University of Minnesota Human Subjects' Committee and by the participating schools districts' research boards. Detailed descriptions of participant recruitment and study procedures have been given in other publications related to the study 39 -41 .
Subjects
The 902 adolescents in the study were split evenly by gender (47% male, 53% female) and 60% were in high school. The percentage of adolescents reporting in each of the racial/ethnic groups was as follows: 29% white, 24% black, 21% Asian American, 14% Hispanic and 12% other. Of the 902 parents/guardians, 89% were female, 63% were married, 43% were white, and socio-economic status (SES) was equally represented in low, medium and high groups (based on highest level of education by either parent). The percentage of parents reporting in each of the racial/ethnic groups was as follows: 43% white, 22% black, 18% Asian American, 10% Hispanic and 7% other.
Measures
Parent report Parents' demographics and weight status. Parents reported their marital status, race/ethnicity, SES, and current height and weight during a telephone interview. SES was calculated by classification and regression tree analyses 42 in which indicators of education, work status and receipt of public assistance were used in a series of decision rules to separate cases into homogeneous subgroups. Analyses revealed five approximately equally distributed categories (low, low/medium, medium, medium/high and high) and were primarily reflective of the education level of the highest educated parent in a household. Parents' BMI was calculated from their selfreported height and weight.
Purchases of fast food for family meals. Parents responded to the following question: 'In the past week, how many times was a family meal purchased from a fastfood restaurant, and eaten either at the restaurant or at home?' Responses included never, 1-2 times, 3-4 times, 5-6 times, 7 times, more than 7 times. For analyses, response categories were collapsed to reflect 'none', '1 -2 per week' and '3 or more per week'.
Fast-food intake. Parents responded to the following question: 'In the past week, how many times did you eat something from a fast-food restaurant, such as McDonald's, Burger King, Domino's, or similar places? (Pizza counts)'. Responses included never, 1-2 times, 3-4 times, 5-6 times, 7 times, more than 7 times. For analyses, response categories were recoded as follows: never ¼ 0, 1 -2 times ¼ 1.5, 3 -4 times ¼ 3.5, 5 -6 times ¼ 5.5, 7 times ¼ 7 and more than 7 times ¼ 8.
Food availability at home. Parent report of food availability in the home was assessed with items regarding how often the following foods were available in their home: fruits and vegetables, 100% fruit juice, soda pop, potato chips and other salty snack foods, and chocolate and other candy. Response options included always, usually, sometimes and never. Frequency of serving vegetables for dinner and milk with meals was also queried in the same manner. For analyses, responses were recoded to always/usually or sometimes/never. Parent food intake. Parent dietary intake was assessed with measures modified from the 5-a-Day Power Plus Program parent survey 43 . Parental intake was assessed with a survey that queried intake of the following items: usual daily servings of fruits, vegetables and dairy; and consumption of salty snacks in the past month. The question regarding fruits, vegetables and dairy was phrased as: 'Thinking back over the past week, how many servings of fruit/vegetables/dairy did you usually eat on a typical day. . . zero; less than 1 serving; 1 serving; 2 servings; 3 servings; 4 servings; or 5 or more servings?' The question regarding salty snacks was phrased: 'And now thinking about the past month, how often did you eat any type of salty snack food, such as potato chips, tortilla chips and cheese curls? Would you say never, 1 to 3 times, about once a week, 2 to 4 times a week, or 5 or more times a week?' The question regarding breakfast/lunch consumption was phrased as: 'During the past week, how many days did you eat breakfast/lunch? Never, 1-2 days, 3-4 days, 5-6 days or every day?' Responses were coded as described below for each set of response options:
. For questions on fruit, vegetable and dairy intake, response options were coded to zero ¼ 0, less than 43, 44 . Servings per day of the following foods were assessed: fruit, vegetables, calcium-rich foods, grains, soda pop, fried foods, snacks and milk. Estimates of daily energy intake, grams of carbohydrates and percentage energy from fat and saturated fat were calculated based on reported intake.
Fast-food intake.
Adolescents responded to the following question: 'In the past week, how many times did you eat something from a fast-food restaurant, such as McDonald's, Burger King, Domino's, or similar places? (Pizza counts)'. Responses included never, 1-2 times, 3-4 times, 5-6 times, 7 times, more than 7 times. For analyses, response categories were recoded to never ¼ 0, 1-2 times ¼ 1.5, 3-4 times ¼ 3.5, 5-6 times ¼ 5.5, 7 times ¼ 7 and more than 7 times ¼ 8.
Statistical analysis
All analyses were conducted using the Statistical Analysis System (SAS Version 8.2; SAS Institute). Chi-square analyses were conducted to examine the relationships between purchases of fast food for family meals and parent-and adolescent-reported demographics.
Demographic variables that were significantly associated with purchases of fast food for family meals in the chisquare analyses were included as covariates in the multivariate regression models to evaluate the relationships between purchases of fast food for family meals and parents' and adolescents' perceptions of the home food availability, dietary intake and weight status. For analyses of continuous outcomes (i.e. dietary intake and BMI), linear regressions were conducted using the PROC MIXED procedure. For dichotomous outcomes (e.g. home food availability, overweight status), logistic regressions were conducted. In the logistic regression analyses, families reporting 3 or more fast-food family meals per week were the referent group, and were compared via odds ratios to families who did not report any fast-food family meals and families who reported 1-2 fast-food family meals per week. We chose 3 or more fast-food family meals per week based on previous research regarding the positive health and psychosocial benefits of frequent family meals 26, 28, 29, 45 . Due to the number of comparisons in this study, a P , 0.01 significance level was used to reduce interpreting findings that were significant by chance alone.
Results
Frequency of fast-food purchases for family meals
The distribution of parental responses to the frequency of purchasing fast food for family meals was as follows: never ¼ 40%; 1-2 times/week ¼ 51%; 3-4 times/week ¼ 7.1%; 5-6 times/week ¼ 1%; 7 times/week ¼ ,1%;7þ times/week ¼ ,1%.
As shown in Table 1 , there was a suggestive association for female parents to report more purchases of fast food for family meals than male parents. The distribution by parent race/ethnicity was significant, with Asian American parents less likely to report purchases of fast-food meals for dinner, and Hispanic parents reporting more frequent purchases of fast food for family meals than other parents. Similarly, Asian American adolescents were less likely than other adolescents to report purchasing fast food for family meals, and Hispanic and other race adolescents were more likely to report frequent purchases of fast food for family meals. There were no significant differences found in fast-food frequency by marital status of the parent (% married: 0 meals, 42.0; 1-2 meals, 49.8; 3þ meals, 8.2) or by cohort of the child (% grades 7-9: 0 meals, 39.5; 1-2 meals, 50.6; 3þ meals, 9.9).
Fast-food purchases for family meals and home food availability As shown in Table 2 , after adjusting for the effects of parental race/ethnicity, the odds of having soda pop available in the home were significantly lower for parents reporting no purchases of fast food for family meals or 1-2 fast-food meals per week than for parents reporting 3 or more fast-food meals per week. Similarly, the odds of having chips available in the home were significantly lower for parents reporting no purchases of fast food for family meals compared with parents reporting 3 or more fast-food meals per week. There were suggestive associations between purchases of fast food for family meals and parent reports of less candy in the home, more frequent vegetables served at meals and more frequent milk served at meals.
For adolescents, after adjusting for adolescent race/ethnicity, the odds of reporting vegetables served at dinner were significantly higher for families reporting 1-2 fastfood meals per week than families reporting 3 or more fast-food meals per week. The odds of adolescents reporting milk served at meals were 2.5 times higher for families who reported fewer than 3 fast-food family meals compared with families who reported 3 or more fast-food family meals per week.
Fast-food purchases for family meals and dietary intake of parents and adolescents
Parents who reported more frequent fast-food purchases for family meals consumed more fast food in general in the past week (see Table 3 ). Frequency of purchases of fast food for family meals was negatively associated with parent-reported usual consumption of servings of vegetables per day (P , 0.01), and positively associated with parent consumption of salty snacks (P , 0.01).
Frequency of fast-food purchases for family meals was positively associated with adolescent reports of fast-food consumption in general in the past week (P , 0.001) and consumption of salty snacks in the past month (P , 0.001). There were suggestive associations between purchases of fast food for family meals and higher percentage energy from fats, percentage energy from saturated fats, and reports of the number of days eating breakfast and lunch in the past week. Parents who reported purchasing fast food for family meals at least 3 times per week had higher mean BMI (P , 0.01) and were more likely to be overweight (P , 0.01) than parents who reported less frequent fastfood purchases. Results stratified by gender indicated that the relationship was statistically significant (P , 0.01) for female parents only (mean parent BMI (standard error) kg m The overall significance of this association across all parents is most likely due to the large percentage of female parents who participated in the interview (89% female). No significant associations were found between the frequency of purchases of fast food for family meals and adolescent BMI or weight status; post hoc analyses also indicated that there were no significant associations when analyses were stratified by gender (mean adolescent BMI (standard error) kg m 
Discussion
The purpose of the current study was to evaluate family purchase of fast food for meals and its associations with home food availability, dietary intake, and BMI among adolescents and their parents. The study findings showed that more frequent fast-food purchases for family meals was associated with overweight among female parents, the availability of less nutritious foods in the home, fewer vegetables and higher salty snack intake among parents, and trends for higher fat, higher saturated fat and less frequent breakfast consumption in adolescents. To the best of our knowledge, this study is the first to extend beyond mere fast-food consumption by individuals to examine factors associated with purchases of fast food for family meals.
Not surprisingly, purchasing fast food for family meals was associated with several potentially unhealthy elements within the home food environment and could be considered a marker for a less optimal food environment in the home. This study showed that increased purchases of fast food for family meals was associated with higher consumption of salty snack foods and decreased intake of vegetable servings among adults, and higher levels of salty snack foods among adolescents. The following trends were also apparent in relation to purchases of fast food for family meals among adolescents: percentage energy from total fat and saturated fat (positive associations), and number of days in the previous week eating breakfast and lunch (negative associations). One hypothesis is that fast food for family meals may be displacing other healthier foods in the diet. Another hypothesis is that both fast food and unhealthy dietary practices could be associated with an overall less healthy eating pattern in the home.
Among both adolescents and parents, home food availability of less nutritious foods (e.g. chips and soda pop) was associated with more frequent purchases of fast food for family meals. The poorer home food environment reported by parents and adolescents could be due to a number of pervasive attitudes within the home, including a lack of education about the nutritional content of fast food and its association with weight gain or regarding obesity risk, a lack of interest/motivation to eat healthier foods, or limited resources (time or money) to provide a healthier food environment. Previous findings from Project EAT suggest that time constraints and busy schedules may be a key factor leading to the purchase of fast food for family meals 30 . More research on the reasons for purchasing fast food for family meals is needed to fully understand the best way to ensure that families are eating together more frequently and making healthful food selections.
This study supports a growing body of literature indicating that there is a positive association between fast-food consumption and negative health sequelae in adults. The relationship between fast-food purchases for family meals and health behaviours and weight among adolescents is unclear. Since purchases of fast food for family meals was not associated with BMI among adolescents in the present study, we hypothesise that BMI in adolescents may be more distal and less influenced by fast food than in adults. It is possible that the adolescent's need for calories to grow may outweigh the negative effects of including high-calorie fast foods in his/her diet. In addition, since this is a cross-sectional study, it is possible that frequent fast-food consumption at family meals could increase the risk of obesity as these teens approach adulthood.
Strengths of this study that enhance our ability to draw conclusions from the findings include the large and diverse sample in terms of race/ethnicity and SES, the collection of data from both adolescents and their parents, and the assessment of a broad array of dietary data. However, the limitations of this study such as the self-reported data and the cross-sectional design should also be considered when interpreting these results. In addition, the types of foods purchased were not assessed; thus we could not conclude that all purchases were unhealthful. The consumption of fast food for family meals is an example of the conveniences of modern life. However, the increasing prevalence of obesity in adults and adolescents is of significant concern. Limiting fast food as a family meal might be one way that families can attempt to improve dietary intake to reduce the risk of obesity. The results of this study suggest that health professionals need to assess and educate families on how to intervene on the influx of fast food in family meals, how to choose healthier fast-food meals, and how to prepare quick and easy meals that are healthy. Further research is needed with more comprehensive measurements of fastfood consumption and purchase behaviours.
